18 

General Design Criteria 


INTRODUCTION 

Design of straight members can be based on the maximum stress criteria, stiffness 
characteristics, or stability, depending on the proportions of the members and the 
manner of loading. Straight members are by far the most frequently encountered 
in engineering calculations and a substantial amount of published data is available 
in the literature. The material selected for this chapter is governed by design office 
experience. Certain topics and types of problems appear to attract more attention 
than others when the student leaves the classroom environment and is confronted 
with developing practical answers in a design office. This chapter and other portions 
of the book are dedicated to reviewing those aspects of structural and mechanical 
design which have been found to be of predominant interest. The recommended 
formulas and techniques generally lead to conservative predictions as long as the 
criteria of elastic design are employed. 

The basic elements of strength, stiffness, and stability have been briefly out¬ 
lined in Part I. The material presented in this and the remaining portions of the 
book may be termed the application analysis. Only in special cases the theoretical 
developments leading to formula derivations are included where they are absolutely 
essential to a better understanding of the principles involved. 

The definition of straight members refers here to all the standard beams, thick 
columns, shafts, and similar axially symmetric components having either constant 
or gradually changing cross-sectional areas which can be treated with the aid of a 
simple beam or column theory. The type of loading normally includes axial tension, 
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